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ABSTRACT 

A study was done to lay the foundation for a rigorous 
analysis and assessment of the functioning of the Canadian academic 
labor market and to begin to explore systematically the dynamic of 
faculty renewal and replacement. The study used data from Sta'.istics 
Canada and investigated the fu' ctioning and prospects of the Canadian 
academic labor market at the aggregate level of total full-time 
faculty. Analysis was at the "system" rather than discipline level 
with projections to the year 2000. The findings indicated that for 
the period 1990 to 2000 annual faculty requirements are projected to 
increase faster than the number of doctoral graduates. At the 
aggregate level, critical shortages will develop in selected 
disciplines particularly in natural sciences and engineering. 
Furthermore, anticipated faculty shortages in the United States could 
exacerbate the projected Canadian shortages by drawing Canadians to 
positions out of the country. The study's projections suggest that 
Canadian universities must maintain or increase their share of 
doctoral graduates, expand doctoral programs especially in the 
natural sciences, and reduce the number of faculty who leave academic 
faculties for reasons other than retirement. An appendix contains 18 
tables and a bibliography lists 18 items. (JB) 
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EXECUTIVE SUMMARY 



Radomle for the atudy 

For a number of ye«is there h.ve been grave concenu within the ,^«» "^"'"y 
dimity that It would toon ftee acute riwrtaie. of faculty to "taw" •» 

Tta concerns arose ptimarUy fmm the conviction that a wave of reHiements 
3 oKK capUSrfthe Canadian labour tnaiket to supply .dequate 
numbers of qualified full-time fkculty. 

Hie widespread concerns about an intending fteulty shortage wmataed tegely inqnes- 
Sirfc3ever Even edsting sS of d>e question wtnvolated fte inqwullng 
SnleTsimply projecttog toto fte future the age dUtrlbudon of fteulty to a given 
^rSK *e fta*at fwulty leave academe at aU ages and departtog fteulty aie 
leplaced by individuals of all ages. 

The objective of this AUCC study was to lay the foundation for a rigorous anidyris md 
S^ssSof Se functioning of Uie Canadian academic tabour maricet and to begin to 
exploie systematicaUy the dynamic of faculty renewal and replacement 

Based entirely on data available from Statistics Canada, the study investigated tiie 
fii^oSLTi^d SrSp^ of the Canadian academic labour nja*et at the aggregate level 
cTSal f»m-time facSy. Part-time faculty were not inc uded. Analysis was « the 
^ySem" nitiier tiian discipline level. Student/faculty ratios were not taken mto account. 
nor were quaUtative issues such as employment equity policies. Projecttons wwe to Oie 
year 2000; TTie rationale for tiiese study parameters is contamed m die Metiiodological 
Considerations. 

Key findings 

For die period 1990 to 2000. annual faculty requirements are projected to increase faster 
tiian tiie number of PhD graduates. According to the base scenarios, faculty replacement 
needs would exceed available supply at tiie aggregate level if recent t»nds in fac^ 
growtii. retirement, otiier attrition and PhD graduates connnue to die end of die 1990s. 

Whil- it was not possible to examine different disciplines in detaU. die problems 
identified at die aggregate level suggest tiiat critical shortages are Utely to develop in 
selected disciplines. For example, die prospects of continued giowdi in die number of 
PhD eraduates vary by area of study. In die natural sciences and engineering, the 
numbS^f PhD graduates will decline in die latter part of die 1990s unless universities 
are able to increase die retention of bachelor's students duough to PhD graduatoon. 

Furdiemiore. Canada's academic labour is part of a wider national and international 
labour market for highly qualified personnel. Changes in odier laboiur markets in 
Canada and abroad also affect die abiUty of universities to attract and retam academic 
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staff. Recent studies project widespread faculty shortages in the United Sutes by the 
mid 1990s. Given the tise of that maiket, shortagei in the US could significantly 
exaceihate the problems projected under die baseline scenarios by increasing attrition 
rates in Canadian universities and reducing the share of PhD graduates availabte to 
Canadian universities. 

The projections of supply and demand based on historical trends, combined with the 
generally accepted international need for more highly qualified personnel suggest that 
Canadian universities will confront at least three challenges in order to avert critical 
faculty shortages. Specifically, universities will need to: 

* Maintain and preferably increase their share of PhD graduates. 

* Continue expanding tiieir PhD programs, especially in tiie natural sciences where 
shortages appear to be particularly acute. 

Reduce tiie number of faculty who leave tiie academic ranks for reasons other Uian 
retirement, thereby minimizing the number of faculty they have to replace. 

Faculty shortages will be a very serious problem for Canadian universities over tiie 
course of tiie next decade. Such shortages could tiueaten tiie quality of university 
education in Canada and our ability to compete effectively in tiie 21st century witii 
otiier countries witii knowledge-intensive economies. Action is required now to avert 
these shortages. 
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PREFACE 

For a number of years there have been grave concemi within the Canadian university 
community m it would soon face acute shortages of faculty in almost aU iielda of 
study. The concerns arose primarily from the conviction that a wave of retirements 
woidd overwhelm the capacity of the Canadian Uboor marlcet to lupply Jd«qujtt 
numbers of qualified fiiU-time faculty. The simple, if inelegant image of the »nadian 
university "system" was that of a snake swaUowing a watermelon. Lar^ "^""^ 
faculty had been hired during the rapid expansion of umversitles in the late 19608 and 
early 1970s. These faculty members were now aging "through the system and would 
all retire at about t^ie same time. 

The widespread concerns about an Impending faculty shortage remained largely impres- 
sionistic however. Even existing studies of tiie question extrapolated the inqwndmg 
challenge by simply projecting Into tiie future tiie age distribution of faculty In a given 
year. This static technique entirely Ignored tiie central Issue of faculty flows mto. 
witiun and out of academe. EssentiaUy. such studies Ignored die sunple fact tiiat faculty 
leave academe at all ages and departing faculty are replaced by individuals of all ages. 

The AUCC decided to launch a research project In late 1989 In order to fill titis laiow- 
ledge and information gap. The objective of tiie study was to Uy die foundation for a 
rigorous analysis and assessment of die functioning of die Canadian academic labour 
maricet and to begin to explore more systematically tiie dynamic of faculty renewal and 
replacement The study sought to provide an empirical basis to tiie discussions of the 
chaUenge of faculty renewal. It was hoped also tiiat by raising questions and identi^g 
unresolved Issues tiie study would encourage more research Into an Issue tiiat could have 
a determining Influence on tiie quality of university education and research. 

Based entirely on data available from Statistics Canada, tiie study Investigated tiie 
functioning and prospects of tiie Canadian academic labour nuuket at die aggregate level 
of total full-time faculty. This limitation has meant timt significant dimensions of tiie 
academic labour market were Ignored from tiie analysis most often because of die 
absence of conqirehenslve data and tiie limited resources available. 

First, tiie study did not consider tiie role part-time facult:. play In die current context, as 
well as tiielr role In a potentially tight labour maiket Utde Is known about titis diverse 
group of teachers, tiiereby making It virtually Impossible to make reasoned assumptions 
about tiie number of part-time teachers who could be considered as qualified candidates 
for a regular faculty position. It should be noted however tiiat fuU-time faculty Include 
Individuals appointed fOT a limited term of four montiis or more. 

Similarly, tiie study did not take into account student - faculty ratios which are often 
one of die cornerstones of similar American studies. We held tiie view tiiat while tiiese 
ratios may condition staffing decisions at die micro level, such decisions are more 
sensitive to public funding policies at die aggregate or system level. In any event It 
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would have been almost impossible to calculate itudent - faculty ratios accurately in the 
absence of xtUable data on part-time faculty. 

Reliance on rcadUy available data has meant that the brain drain issue was virtuaUy 
^oSf tonXinalysis. The study does point out. however, that Canada's itUance on 
^e international academic labour market makes our universities most vulnerable to 
changes in market conditions, especiaUy to the projected shortage of faculty in the 
United States. 

The stody did not attempt to conduct separate and detaUed analyses based on the type 
of appointment held by faculty. Consideration of this dimension wouW have enabled 

the sSidy to shed Ught on the nature of the impending challenge by jUstingdshing 

between tenured or tenure stream faculty and fuU-time professors who hold hmited term 
appointments. 

Gender differences were simUarly excluded from the analysis. Gender is an especiaUy 
impoitant dimension on the supply side of the academic Ubour market equation. 
JScady qualified female candidates are in short supply in numerous disciplmes and 
entire fields of study. These problems will undoubtedly become more acute as the 
number of vacancies to be filled increases and universities struggle to implement 
employment equity poUcies. This type of question requires separate analyses, especiaUy 
witii regards to die obstacles preventing women firom pursuing graduate smdies as weU 
as academic careers. 

The reUabUity of die detaUed data made avaUable by Statistics Canada and die rerources 
at our disposal made it impossible to conduct separate analyses of faculty demand ^ 
field of stody, let alone by discipline. Supply and demand patterns wiU inevitably differ 
by field of stody. For example, die analyses of graduation patterns conducted for this 
stody suggest tiiat die prospects for engineering wUl Ukely differ from tiiose for the 
social sciences. 

Despite its Umitations, I hope tiiis stody wUl contribute bodi to a better underetanding of 
die fimctioning of die academic Ubour market and to a clearer apprecUtion of die chal- 
lenge of faculty renewal and replacement facing Canadian universities. More impor- 
tantiy perhaps, I hope diis study wUl inspire academic and poUcy researchwre to 
investigate diis question in more detaU dian it was possible in tiiis stody. The issue is 
too injortant and die resources available too scarce for die university community to rely 
on foreign stodies and quick fix solutions. 



Robert Davidson 
Director 

Research and PoUcy Analysis 
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AVERTING FACULTY SHORTAGES: 
Th« Canmllsn Aoadtmlo UbQur Mtrktt In tht 19908 



A. BACKGROUND 



During the 19608, higher education was prominent on the public agenda throughout the 
Western industrialized world. In Canada, this era of unprecedented expansion has been 
refentd to as the golden age of higher education. The foundation of Canada's current 
university "system" was laid during this brief period. Canadian universities expanded at 
such a rate that they experienced serious shoitages of faculty. The severity of those 
shortages was largely due to the limited size of the country's graduate studies pro^:am8. 
The existence of a sellers* market compelled Canadian universities both to hire individ- 
uals who had not obtained their PbDs and to recruit extensively on the international 
market, especially in the United States. 

The golden age was short-lived. By the mid-1970s, financial constraints forced univer- 
sities to limit the growth of dieir full-time academic staff. At the same tinoe, increasing 
enrohnent had produced a growing number of PhD graduates seeking university en^loy- 
ment Together, these factors led to an excess of potential faculty. The change from a 
sellers* to a buyers* mariset, combined with widespread concern over faculty citizenship 
(Symons and Page 1984), resulted in restrictions on fofeign hiring. These restrictions 
sought to enhance the employment prospects of qualified Canadians, without diluting tiie 
merit system or infringing on acadenuc freedom. 

Since the late 1980s, concern about the Canadian academic labour maricet has increased. 
Even short-term prospects remain unclear. Many in the academic community fear 
renewed faculty shortages. There is no secret about the cause of diis uncertainty and 
apprehension. Academic staff are aging. Current faculty will need to be replamd at a 
growing rate. There is also concern about the ability of Canadian universities to com- 
pete in the intemational academic labour market In the United States, for example, 
faculty replacement is already referred to as a crisis. A recent smdy (Bowen and Sosa, 
1989) concluded tiiat, in the arts and sciences particularly, severe imbalances between 
faculty supply and demand would emerge by 1997. Canadian academe is very sensitive 
to'tiie effects that faculty shortages in die United States have on die intemational 
academic labour market Not only are Canadian universities keenly aware of their 
limited capacity to compete witii American schools in a highly competitive North 
American labour nuulcet, but diey also fear a "brain drain." The spectre of the 1960s, 
when Canadian universities experienced a s'lortage of qualified candidates, has made 
replacement of academic staff a priority. 

The widespread concem about an impending faculty shortage in Canada remains based 
largely on local conditions or anecdotal information. There is no comprehensive assess- 
ment of the functioning and prospects of die academic labour nrarket As a result, die 
Association of Universities and Colleges of Canada (AUCC) established a formal 
research project in 1990. Its purpose was to examine systematically die nature and 
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extent of faculty teplacement needs facing Canadian universities. The study had three 
main objectives: 

to shed light on the academic labour market's functioning in Canada; 

to test commonly-held impressions of an impending faculty shortage in aU fields of 
study; and 

to develop a methodology able to test a variety of scenarios. 

The study sought to provide a sense of whether the "boom and bust" pattern of 
academic staffing was likely to repeat itself. Universities could then acquire a better 
understanding of how to avoid such disruptive and wasteful cycles. 

This discussion paper is divided into five sections. The first outlines the study's scope 
and methodology. This is foUowed by a description of the historical functioning of 
Canada's academic labour market The next two sections provide projections of the 
future supply of and demand for academic staff. The paper ends with a summary of the 
study and its conclusions. 



B. METHODOLOGICAL CONSIDERATIONS 
1) Factors rMtrtetIng th« scops of ths study 

The smdy investigated the fimctioning and prospects of the Canadian academic labour 
market at the level of total full-time faculty^ Part-time staff were excluded from tiie 
analysis largely due to a lack of comprehensive data*. These questions and others, such 
as die participation of women in university education and research, require separate and 
intensive analysis. 

Altiiough not central in die study, die regional and field of study dimensions of faculty 
renewal were considered. As will be shown, die prospects for engineering, for example, 
will likely differ ftotn diose for die social sciences. As well, die regional dimension of 
faculty replacement was addressed dirough die exploration of inter-institutional mobility. 
The smdy showed diat inter-university mobility will have a significant inqmct on faculty 
replacement and renewal in die various regions of die countiy. However, die quality of 
die data available from Statistics Canada was insufficient to sustain detailed analysis at 
die field of study or provincial level, using die mediodology adopted in diis project. 



^ For Sudidct Cmada, fiill-dine •csdemic ittff inchxie taachen in the profeMorial nnki plw initnicton and 
lectuien ippointed on a full-time bnii for four monthi or more. Alio mchided «re Ihow qipointed on a 
raduoed-load batU at a result of a formal agreement with Ae institution to carry out a fraction of a nor ntl 
fuU-time load. Pull-time faculty, flwrefore. includes botii tenured or tenure-stream faculty and individuals bred 
on a limited term qipointment. 

^ Yet "part-time" faculty wu pardy captured widi die inclusion of sessionals and odiet limited term 
appointmenu. 

2 
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gate level, ittfflng dediioni wpe« A,'iS^ toRltSme feculty 

J„4eedo«. employed to '^^^fJ^^^^^rlTiX imTra* ^ 

ttISS SmKTwouUI no, de»Hor«e fi«her or 
Lpiove significantly during the piojectlMi penod. 

m .««iy wa. based entirely on ^^^"^^"^^^7^ 
fo«, Untod ,0 the qi^Sl^^* .S^'iJ^T M diiension. of 



the candidates. 



crucial infbnn«ion wa, -^^j^^'i^ ^"^^Xti^^ 
dSl^oSttS why f.c«l?rkft academe and whete they went 

While supply and dem«ul ^^^^l^^^^^^f^^Z 

'^J^'^>;.r'^,^^sJSL^»Z Se'^ected number 

expected numbw of candidtew av^w to 

of positions to be ^^4 The ^»«»^ dwwMl aSws. which can be seen aa a 
The report ignores the sh^ of WWW in time. We dtacuss 



longer-term trends. 



P^ection, and labour m»i«. ^.ions J^^J"^^^^^ 
SSng^^ to to^rSEf^ve measure,. The pmjection. can also help 

^ "^^..-^ ^m.^Am>m £%\%f\inmc 



to inform career choices. 



we sought to construe --^f^^^^^^^X^ 
supply and demand. By otcl^ ftetors. such as 

of alternative assunjrtions. For exmge. ** '3,^^ quantitative impact 
attrition of faculty for reasons other than tetuemenu nao a mgner Huaimiou r 



than retirement patterns. 



nie projection period for faculty is from 1989 through ^OCO and ' jr Pl^^ 
ft«m loSn to 2000 We did not extend the projectton period beyond 2000 because or 
SiiZ SSal daul which to base i^^^^^ ^-S^fHSv o4TJ^ 
Itoited to the year 2000. undergraduate enrohnent was projected for only o:ie year. 
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The tttpply-side daoi on the academic labour maiket weie veiy limited. Reliable data 
on important elements of enrolment and degieei awaided were not available. Theie 
included the citizenship of PhDs awsTded, the number of Canadian giaduates who leave 
Canada, the number of Canadians returning from abroad on giaduation, and the number 
of PhDs who immigrated to Canada. 

In addition, data on the number of qualified individuals willing to accept faculty posi- 
tions were not available. The focus was, therefore, on changes in the pool of qualified 
people. Many factors affect that pool. Chief among them is the definition of who is 
"qualified." Since the proportion of faculty with a PhD or equivalent has been 
increasing (73% in 1988), it seenoed reasonable to restrict the analysis to people with 
PhDs. ^ 

New Canadian PhD graduates fiom Canadian universities are the most important element 
of the pool of qualified persons. Canadians graduating fitom foreign universities, Cana- 
dians worldng outside Canada, and immigrants can also increase the pool. Ideally, they 
should be included in the analysis of faculty supply. Unfortunately, few data were 
available on them, and they were excluded ftom the analysis. 



2) Mtthodology 

In' developing projections of tiie supply of qualified candidates to fill faculty positions, 
the study focused on two questions: 

How many Canadian PhDs are universities likely to iiroduce from 1990 to 2000? 

How many of these graduates will be available for university employment? 

In tiie absence of reliable information on tiie time required to complete doctoral studies, 
relationships between HiDs awarded and odier factors were examined to develop a 
reasonable metiiod for projecting die number of PhDs to be awarded in die 19908. It 
was assumed tiiat the number of PhDs awarded would be closely related to PhD enrol- 
ment some years earlier. Empirically, die closest relationship between PhD enrokjient 
and degrees awarded was obtained using a tiuee-year time lag. For die human sciences, 
die correlation coefficient betwscn the two was 0.885. 1 his was a reasonably good 
statistical predictor. For the natural sciences, die correlation coefficient was even higher 
(0.979). This does not suggest that we are assuming diat it takes an average of diree 
years to complete doctoral studies. It simply means diat diere is a statistical relationship 
between total enrolment at die PhD level in a given year aiiJ the number of PhDs 
awarded three years later. 

In projecting doctoral enrolment, die analysis was limited to examining die relationship 
between degrees awarded at die master's and bachelor's levels and PhD enrohnent, and 
the relationship between enrohnent at die lower levels and in PhD programs. Different 
time lags were used, and separate analyses were carried out for die human sciences, the 
natural sciences, and for all PhDs. 
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In tltese exploratoiy analyses, the best statistical predictor of doctoral enrolment was 
emoUiient in bachelor's programs seven years earlier. For the human sciences, the 
Goneladon coefficient was 0.869; for the natural sciences, it was an even hi^ier 0.9S7. 

On the demand side, the study found that faculty entered and left academe at all ages. 
It also fbund that the Canadian professoriate was aging. Hiis was because of the 
limited inAision of new blood and the higher age of new faculty members. We there- 
fore developed a mathematical model that took into account the deoiographic evolution 
of the professoriate. 

Ideally, it would have been preferable to track entry into the profession, departure from 
academe, and the aging process by single-year-of-age. Such an approach would have 
been more accurate, but cumbersome. Therefore, we opted to use five-year age groups. 
The demand model followed a Maikov-type chain pattrni'. The methodology produced 
a dynamic nxxlel in which every individual moved each year. 

The model was based on a sequential series of calculations. First, trends in the growth 
of tiie professoriate were used to project annual faculty requirements to tiie year 2000.* 
Second, faculty attrition by age group was calculated, based on the initial (1988) age 
distribution of faculty, the movement of faculty to older age classes, and faculty exits 
for all reasons. These calculations produced two variables: a) tiie number of faculty 
remaining in each age group after attrition each year and, b) tiie total number of faculty 
remaining to start tiie next year. Third, tiie difference between total faculty requirement 
and the number of faculty remaining after attrition yields tiie number of new recruits 
tiiat would be required. These new appointments were distributed across the various 
age groups according to the ena7 rate for each age group. Finally, tiie sum of tiie 
number of faculty remaining in each age group after attrition in each year and tiie 
number of new recruits in each age class yields tiie age distribution of faculty for any 
given year. This becomes the new starting point for tiie projections for each successive 
year in tiie model. A more detailed description of each of the rates used in tiie model 
follows. 

Exits - The number of exits had to be derived from two Statistics 

Canada files. The number of exits from a given age was 
ccmputed as tiie difference between the total number of 
faculty of tiiat age in <\ given year and tiie number of 
facul^, excluding new recruits, one year older the follow- 
ing year. The exit rate for an age group was calculated 
as the sum of tiie exits fix)m each age m the age group. 



For more deuili on thii type of mediodology. lee David S. Hopldiu, 1974. "Analyiis of faculty q)poiiitinBiU, 
promotion, and letiTeinent poUdei." Hiyhar Edup^tkm 3(4): 397-418 md Baiban L Bleaii, 1982. "Fwulty 
Planning Modds. A review of the literature." Journal of Higher Eduearion S3(2): 195-206. 

Thia aaaumea that univenitiea will have tfie financial capadQr to continue expanding their faculQr con^lement 
•t the aame rate u during the 1980e. It ihoukl be pointed out diat diey may not be able to do ao if then- 
financial aituation continuea to deteriorate. Hierefore, additional acenarioa were developed to aimulate the 
efiiocta of various growth rate astumptions. 
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as a proportion of aU faculty in that age group. Thii pro- 
duces a ^si exit rate, which includes deaths, tctuementt. 
resignations, and dismissals. 

Death Rate- Death rates weie derived ftom actuarial tables. An 

average death rate was computed for each age group 
based on these tables. 

Net Exit Rate - While death accounts for a negUgible n«»ber f ewte ^ 

iMci rxii i«w ^^p^^ ^^j^ somewhat hi^er in 

older age groups. In order to run simulations based on 
reductions in the exit rate, it was necessary to prodw* » 
net exit rate so that such scenarios would not yield an 
exit rate below the death rate. The net exit rate was the 
difference between the gross exit rate and the death rate. 

Transfer Rate - The transfer rate accounts for the movement of faculty 

Transfer Kate between age groups. It is the number of faculty movkg 

from one age group to the next, as a proportion of aU 
faculty in the younger age group. Age groups were 
affected by two transfer rates: transfers in and transfers 
out. 

- Cvcline Rate • The cycling rate is the proportion of ^«2>lty,f 'f-^S ^ 

uycimgKaie an age group relative to the number of faculty in diat 

class. Because all faculty in an age group must die, exit 
for other reasons, transfer to another age class, or cycle m 
the same age group, the sum of these four rates equals 
one. This equation allowed us to compute the cycling 
rate using the following formula - 1 minus the sum of 
the other three rates (death rate, the net exit mte, and the 
transfer rate). 

These rates oroduced a dynamic model that accounted for the actions of every individual 
S^S^^mtS: m rat^ aUocated total faculty in a pven y^ (X) to one of ^eWe 
aa m>ups in the following year and produced the number of faculty lemammg in each 
age group, after attrition, in the following year (X+1). 

Two additional rates were required to compute the number of new recruits and distribute 

them across the age groups. 

The first is the faculty growth rate. 

. Faculty Growth Rate - Over the period 1976 to 1988, the number of fuU-time 

faculty grew, on average, 1.2% per year. 

By applying this or other growth rate assumptions, the total number of faculty can be 
Slnp^tcTfor each year in the projection period. The total number of new recrmts m a 
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given year is simply the difference between the total number of faculty that will be 
required in that year and tlie number of faculty remaining tan the prior year. 

New recruits were then distributed across the age groups according to the rates of entry 
for each group. 

Entry Rate - The entry rate is the number of new recruits in a given 

age group calculated as a proportion of all new recruits. 

Finally, the age distribution of faculty for a given year is the sum of the number of new 
recruits in that year plus the number of faculty remaining after attrition tan the pre- 
vious year. This becomes the new starting point for the projections for each successive 
year in the nuxlel. 



C. FUNCTIONING OF THE ACADEMIC LABOUR MARKET 

Recent discussions of the prospects of the academic labour market have underestimated 
its dynamic and complex nature. This has led to alarm over a perceived impending 
crisis due to a massive retirement wave resulting tan the "bunching" of faculty in the 
older age groups. Prospective graduate students, policy-makers, and university admin- 
istrators need a realistic sense of the likely number and pattern of departures from 
academe over tiie next decade. They also require an indication of the size of the pool 
of potential candidates. 

The objective of this section is to highlight a few key characteristics of the historical 
functioning of tiie academic labour market This should provide a basis for die assump- 
tions necessary in developing projections of faculty supply and demand. It will also 
provide a benchmark for assessing the magnitude of the projected changes on the 
academic labour market. 



1. Appointments 

The number of full-time faculty appointments made during a year is a measure of aggre- 
gate faculty demand. Table 1^ indicates tiiat die total number of appointments has been 
relatively stable for many years. After a decline in the late 1970s, the number of 
appointments settied at approximately 2,200 per year (6.4% of total full-time faculty) 
through die first half of die 1980s. It was only in 1986 diat die total number of full- 
time appointments again reached die level of die late 1970s. 

The aggregate number of full-time appointments has two components: faculty moving 
from one instit«jtion to another and faculty new to the university system. On average, 
over one-third of full-time appointments between 1976 and 1988 resulted from the 



See Appendix A for all ublet. 
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movenent of fuU-time faculty between Canadian institutions (i.e., inter-institutional 
flEX>bility*). While the aggregate number of ftill-time appointments measures the level of 
activity in the academic labour market, it overestimates real demand for new faculty 
who must be hired flrom outside the system. Indeed, inter-institutional mobility does not 
require the addition of new members into the faculty ranks. Because it overestimates 
demand, inter-institutional mobility has been excluded from the exptomtion of future 
demand in die academic labour maxket 

" New " appointments or recruits are faculty who are joining the university system. 
Despite stable labour market conditions, universities nuule a total of 16,789 new 
academic appointments^ between 1976 and 1986. Over titis decade, universities renewed 
die equivalent of 53% of tiieir fuU-time academic staff complement in 1976 as a result 
of at^tion and growtii. This measure provides a basis from which to assess projected 
changes in labour market conditions. 



2. Mobility (Tables 2 and 3) 

While inter-institutional mobility overestimates demand, die investigation of die flow of 
faculty between regions provided valuable insights into die functioning of the academic 
labour market It showed that the various regions of the country will roost likely con- 
front dififerent challenges of faculty replacement and renewal. These challenges are 
expected to be more pronounced in some regions than in otiiers because of the nature of 
faculty movement between regions. 

The exploration of inter-institutional mobility focused on two commonly held assump- 
tions about die fruictioning of the Canadian academic market It is widely believed diat 
the Quebec academic labour market functions dififerentiy from die Canadian market As 
well, it is often assmrrd diat die centrifugal forces opmting in odier aspects of Cana- 
dian life operate also in ihe academic labour market Hence, one would expect that die 
Westem and the Atiantic provinces to be a source of faculty for Cenural Canada, 
especially Ontario. Bodi commonly held assumptions were partiy borne out in fact 
The vast mfgority of faculty movement between institutions occurs in die junior ranks of 
Assistant Professor and lower*. These faculty members account for approximately 80% 
of faculty mobility. Full-time faculty in both senior and junior positions generally move 
between institutions within their own region. 



Statistics Canada data files showed an annual average of 300 new appointments whose previous en^loyment 
was not known. Analysis of these records did not reveal any trends that would make it possible to distribute 
these q)pointments widi a minimum degree of reliability. We hive assumed that these individuals were aot 
involved in inter-institutional mobili^. 

Throughout this rqxm, " new appointments or recruit^ " refer only to facul^ who are joining the university 
system. They exclude faculty moving from one Canadian university to another. 

The rank of a newly appointed faculty member in these tables is that held in the new institutico, not necessarily 
the one held in the previous university. 
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In the Atlantic region (including Newfoundland), however, more senior faculty leave the 
region than those who sioaply move between institutions. In mailced oontrut to mobility 
patterns in other regions, the vast minority of senior faculty who change institutions 
(73%) accept a position in another region. Universities in this region appear to be 
losing their most senior faculty to other parts of the country. They must therefore 
recruit a greater number of faculty from other regions of Canada. Tliis acoounu for the 
net inflow of junior faculty. 

PROPORTION OF MOBILE FACULTY 
CHANQINQ REGIONS, 1984 TO 1988 



SENIOR RANKS 

Atlantic 

Quobeo 

Ontario 
Wtat 

Canada 
JUNIOR RANKS 

Atlantic 

Quebec 

Ontario 
Weat 

Canada 

0% 20% 40% 60% 60% 



By comparison, Ontario universities tend to retain their senior faculty (80%) and to 
attract almost four times as many senior faculty as they lose to other regions. In 
Ontario, junior faculty account for most of the outflow. Ontario universities therefiire 
appear to be a "breeding" ground of faculty for other regions. Moreover, the "problem" 
of an aging faculty may be more acute in Ontario than in any other region because of 
the province's ability to retain and attract senior faculty. 

At first glance, Quebec appears to function as part of tiie Canadian academic labour 
market. The proportion of faculty moving between Quebec universities is not greater 
tiian in other regions of the country. In addition, a significant number of faculty move 
out of the province to accept positions in other Canadian universities. Yet, one indica- 
tion of die distinctiveness of Quebec is tiiat, despite die size of tiie professoriate, univer- 
sities there recruit die smallest number of faculty from odier regions. This "unequal 
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exchange" most likely lesulu fnm the fact that xeUuively few anglophone Canadiani aie 
c^Mible of teaching in French. Quebec univenitiei, particulaiiy francophone initltutions, 
must thexefoit lely more extensively on their own provincial marlcet and on the 
international mailcet to fill their faculty needs. 

The patterns of inter-institutional mobility indicated above suggest that the challenge of 
faculty renewal and replacement will have important regional dimensicns. These 
regional differences have implications for academic labour maiket conditions in the next 
decade. Quebec and Atlantic institutions could become prime targets in a seller's 
market Universities in Atlantic Canada could also face a double jeopaidy, because they 
tend to rely on other regions of the country to fill their faculty needs. Tlie only option 
for these institutions will be to turn to other employment sectors and to the international 
market to fill their faculty needs. 



3. Recruitment 

It has been assumed that the PhD student market is the pxincipal source of supply of 
new faculty, with other labour markets in Canada and abroad playing a secondaiy role. 
However, the analysis of the sectors from which new faculty have been recruited 
(Table 4) revealed that the sources of supply were more diversified than has been 
assumed. 

According to data provided by universities to Statistics Canada, on average, just 15% of 
new faculty were Canadian citizens recruited directly from the student maiket (including 
postdoctorel fellows) in Canada. On the other hand, approximately two-thirds of new 
faculty were recruited from Canada's private and public sectors (33%) and from the 
international market (32%). The employment experience of the renudning 20% of new 
appointees was not known. 

But the relative unimportance of the student market is more apparent than real. In fact, 
a sigrdficant number of new recruits were recent graduates who had gone on, briefly, to 
non-academic employment after completing their PhD. The rather unexpected impor- 
tance of this source of new faculty may be attributable to several factors. Many new 
PhDs without immediate employment opportunities in universities may have found jobs 
elsewhere. As well, in some fields (such as engineering), the non-academic labour 
market may have had attractions such as higher salaries and access to state-of-the-art 
laboratories and equipment, which overshadowed opportunities for academic employment 

Canadian universities also have depended heavily on the international maiket to fill their 
academic staff needs. However, such recruitment cannot be construed as hiring foreign 
nationals. On average, Canadian citizens accounted for 40% of hiring on the inter- 
national market between 1976 and 1988. Funhermore, this proportion had been rising 
during die late 1980s. 

These findings suggest that Canadian universities have a limited capacity to attract 
foreign nationals. Few Canadian institutions, if any, can marshal the resources to com- 
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»M. vddi their American counteiptitt. Given their limited reiouices. it !• much ewier 
£ ajSdto^uSS » iS CM«Uan MpMriiW than » upioot fwim natiomU.. 
fo tteCS wmSw. reliance on the totenuuioiid mwket make* Cwadian 
SXttoKSble to incieased imemational competition tor academic.. 

Ti«. mUdve weiEht of the various souicei of aupply of (teulty U alio a fiinction of *e 

mSh^ » to fiUel For exan^le. it (Si leasonably be asiumed that mmy 
^^^^^tnW^m^tiym^ to replace tenured faculty on labbatical 
l^rSS lll^ltaS SWS » the toneato market, rather tb» o^ndlng 
ptedous resources on an international search*. 

Hiring trends in the 1980s confirm this assumptiM CTabte S). '^f^'^^J^^ 
^ floml984 to 1988 were almost evenly distributed between tenurea « tenure 
SSun^dons and limited tenn .ppointm«.t. O-e- S^tS^Si^S^ 
^^aST there is an association between the type of position filled and the 
STwhwas 66% of limited term appoinmients (sessional, amiual. etc.) wwe filled 
SticallMto was the case for just 53ft of tenure or tenure stream positions. 

As noted above, limited enmloyment opportunities in universities have toced new PhD 
w^^Soj^nt toother Sctors. Yet universities have relied extensively 
StK rfre^rSSuates to fiU their staffir^ needs. It saems rea«>nable » 

^sZ*S *e^enVof acuity rtfUc^ !?* U 
rewSt diiecUy ftom the smdem ranks more extensivdy than m U» i»st Mo»w«. it 
^be^ increasingly difficult to repatriate Canadians fi»m abroad m a highly 
competitive international market 

4. Aging of the profMSorlato 

Faculty demography lies at the heart of the vrfdespread preocciq)Btion wiA an toipenang 
tS slS^^ The threat of a massive wave of retirements is generaUy exw^Uted 
S *^ S a™ sUuLe of the professoriate. TWs static view igiores ti|e f«t that 
JZg teprofcSrariate is a very dynamic process tiiat cannot be 

aring faculty who remato in academe. Analysis of die agmg P™ces8 must 
ITwS f^u!^ Btowth. entry mi exit patterns «ul how they have all combmed to 
cause the recent aging of faculty. 

Growth and attrition determine the number of new recruits who enter the profession 
Sy BeS^n ?977 and 1988. growth" accounted for 25% new faculty 
aoDoinmients. on average, with attrition (i.e.. retirement, xesignatton. dismiss^, mortahty. 
JSo cx^^g the reiSaning 75% (Jable 7). Over this period the age of these new 
Sits to the profession increased. For example, the number of new professors hired 



» However, luch siowtion* also offer opportunities to divenify faculty resources md to develop iittenuuionil 
networks. 

" Full-time faculty grew by 12% per year during this period. 
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AQE DISTRIBUTION OF NEW 
FULL-TIME APPOINTMENTS 
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who were younger than age 3S has been decreasing, while the number aged 35 to 44 
has been growing (Table 8). Consequently, the proportion of new faculty under age 35 
fell from 62% in 1976 to 45% in 1988. Hiere is no obvious explanation for the 
increasing age of new entrants into the profession. It may have been due to the aging 
of PhD graduates, as a result of the increasing time taken to complete their studies. It 
may also have been due to the higher qualifications (i.e., post-doctoral study, internships, 
etc.) required to enter the profession. In any event increase in the age at which new 
faculty enter the profession has tended to exacerbate the problem of the aging of faculty. 

The age profile of the professoriate is also conditioned by trends in the age of departing 
faculty. Assuming that all departures after age 59 are due to retirement, the minority of 
departures occur for other reasons (Table 9). Indeed, between 1976 and 1979 attrition 
of faculty under age 45 accounted for over 60% of all attrition. It is most likely 
therefore that over this period a significant number of faculty hired during the late 
1960s and early 1970s left academe. Although the rate at which younger faculty left 
the profession declined m the mid 1980s, it remains one of the most striking fmdings of 
this smdy. 
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DISTRIBUTION OF FACULTY ATTRITION 

BY AGE GROUP 



36% 




The apparent flow of newly recruited faculty from other occupations and the loss of 
academics to other occupations has led some analysts to conclude that net inter- 
occupational mobiUty is zero. Under tius assumption, the only faculty tiiat have to be 
replaced are tiiose who die or retire. However, a comparison of tiie age distnbuttons of 
tiiose leaving academe and die new recruits reveals tiiat more "middle-aged" 
(ages 45-59) people are leaving die profession tiian are entering it (Tables 8 and 9). 
Thus, tiiere is a flow of experienced academics out to otiier occupations, and tiiey are 
being replaced, for die most part, witii more recent, less experienced PhD graduates. 
Therefore, die demand for recent graduates is also affected by attrition for reasons odier 
than death and retirement. 

Under ideal growdi and attrition patterns, an age structure should repeat itself from one 
year to die next It is clear diat retirenoent creates a chain reaction in academe: leads to 
promotion oppormnities for existing faculty and, ultimately, opens up positions for new 
recruits to die university system. This dynamic rejuvenates die system and stabilizes die 
age structure. 

The Canadian professoriate has obviously not followed this ideal growdi pattern. 
Radier, faculty ranks grew at an unprecedented rate of some 12% per year during die 
1960s. This "golden age" came to an abrapt end by die early 1970s. Faculty ranks 
have grown much slower since, averaging 1.2% per year from 1976 to 1988. This 
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AGE DISTRIBUTION OF FULL-TIME FACULTY 

1976 AND 1988 




pattern of "boom and bust" has caused the age structure to become skewed towards the 
younger age groups. Consequently, a relatively smaller proportion of faculty retired 
during tiie late 1970s and eaiiy 1980s and tiie demand for new faculty declined. As a 
result, the average age of faculty increased dramatically from 41.4 in 1976 to 45.3 in 
1984. In fact, aging would have been much more severe over this period if attrition 
rates in the younger age groups had been lower. Departures for reasons other than 
retirement accounted for the vast minority of all attrition. 

By 1985 there were twice as many faculty over age 55 as there were in 1976 (Table 6) 
and attrition in this age group tripled (Table 9). Consequentiy, retirement has come to 
account for an increasing proportion of faculty attrition, fiom an estimated 20% in tiie 
late 1970s to some 40% in tiie mid 1980s. The irony of tiiis process is tiiat tiie 
replacement of retiring faculty has slowed tiie aging process. Between 1984 and 1988 
tiie average age increased at about aalf tiie rate experienced during tiie previous eight- 
year period. 

This does not imply tiiat tiie growing number of retirements is not of concem to 
universities. In die short term, departures due to retirement may become even more 
significant However, tiiis will not translate into a wave of retirements. Many of those 
hired during tiie boom left academe for reasons otiier tiian retirement. 
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In summaiy, the age structure in academe should soon stabilize if cunent entry and exit 
patterns pmist While the number of departures due to retirement is far greater now 
than a decade ago, the mi\jority oi deparnnes are still for other reasons. It brings into 
fbcus the issue of faculty retention. While we cannot now offer any clear explanation 
of this "leakage," it warrants Imther exploradon." 

Remuneration levels may limit tlic capacity of universides to retain younger faculty. 
The Follow-up to the 1982 Graduates Survey, carried out by Statistics Canada and 
En^loyment and Immigration Canada revealed tiiat tiie average salary of PhD graduates 
working in the university environment was second to last and well below average for 
emplo^'ed PhDs. 

As well, otiier employment conditions in the university sector may not compare 
favourably witii those in otiier occupations. A 1989 survey of tiie American 
professoriate, conducted by tiie Carnegie Fbundation for tiie Advancement of Teaching 
(Boyer, 1989), revealed that 44% of tiie respondents, and younger faculty members in 
particular, felt their jobs were a source of considerable strain. While 21%, again younger 
faculty members in particular, rated their salaries as poor. 



5. Determinants of taeulty supply 

Although they have not necessarily been recruited directiy from tiie student ranks, young 
grfuluates have been tiie principal source of faculty. The purpose of titis section is to 
highlight trends in PhD enrolment and graduates. It focuses exclusively on Canadians 
(including permanent residents), because intemational students are not available for 
immediate employment in Canada. Since the citizenship of graduates Was not Imown, 
we assumed that the proportion of Canadians enroled in PhD programs provided a 
reasonable estimate of tiie proportion of PhDs awarded to Canadians. 

Canadian universities have expanded their PhD programs significantiy since 1972. From 
that year to 1988, tiie number of Canadians enroled in PhD programs grew 65% from 
9,713 to 16,085 (Table 13). However, tiie patterns of growtii for the human and natural 
sciences differed. The overall enrolment increase in the human sciences was 60%, and 
the rate of growth has increased somewhat since 1981. 

Despite a 72% increase in enrolment, growth in the natural sciences was more erratic. 
Enrolment of Canadians in PhD programs in the natural sciences fell in the early 1970s 
and remained more or less stable until 1980. But tiunughout the 1980s, enrolment in 
tiiese fields increased dramatically. 



It ii pouible, for exan^le, dut the leakage ii concentrated in certain diidpUnes and fieldi of itucfy, eapedally 
in Ae pnfeaiiana where an^le career opportunitie* exist outiide academe. Faculty in the more junior ranki 
auch u Aasiitant Profeaaora and seastonid teachen nu^ alao account for much of dda leakage. NevecdwleM, 
die need to replace dieae indivkhiala is such that the phenomenon wanants further attention. 
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TTiese growth patterns are reflected (Table 14) in the pattemi of PhDs ^wanted to 
SSSiS^The eitimated number of PhDi awaided to CaiJfdU^ 
i^SSin 1978-79 to 1.858 in 1988-89. But again, growth differed *^V^^^ ^ 
hiWami natural sciences. In the human sciences, the amiua^ number of PM)s 
aw^^<3toly consistenUy over the period, whereas in the natural sai^noM. 
S^^bST^grees remained stable between 1978 and 1982 and increased toward the 
end of the period. 

Manv factors were responsible for the growth in PhD output. /^l-^Sf 

iS^Ta? te?els. thereby cremating additional demands to J^holding 
Stv^Attiie same time, a substantial increase in the demand for highly qujOffied 
^Ll ill Ae gTemmem and the private sector led more students to emol in PhD 
^grams to maximize tiieir employment opportunities and earnings. 



6. Employment of PhDs 

Data on tfie employment experience of recent PhD graduates are available from Statistics 
Canada's surveys of graduates and from die quinquenmal Census. 

In 1987. Statistics Canada and Employment and Immigration Canada inducted a s^^ 
of 1982 graduates, including doctoral recipients. Responses w«e obttined from 68% of 
Socto^ Sduates surveyed Five years after graduation, 44.7% of tiiose who had 
SpK Ae^ sciences 'and humanities were working in universi^^^^ 
«nd mlatfid occuoations (Table 11). As weU, relatively large proportions of tiiese 
SSSfweTKa^ai and'administrative o^upations (19.6%) ^XT:^""' 
KVsocial sciences aifd related fields (19.4%). For the natural ^J^^J^^^f^' 
tion in university teaching was lower tiian in die social sciences and humamties (36.3%). 
KXe SrStional destination of tiiese graduates was die natural sciences, 
engineering and matiiematics (39.7%). 

The 1986 Census reported 58,740 persons witii a PhD: 27.075 in tiie social sciences 
2?d iSesld S in' die SSund sciences CTable 12) In die socia^ ^^^^^'"^^ 
humanities. 53.3% reported tiiat diey were woridng in a teaching o<^«S°"- .^f. f 
trast. only 33% of doctoral degree-holders in tiie natural sciences reported a smwlar 
occupation. 

Unfortunately, readily available Census data did not distinguish university teaching from 
oA^ Jg occupations. Consequentiy. results of die 1982 Gn^nate ^^^y 
(Table 12) cSmot be compared directiy witii Census figures (Table 11). NeycrthelMS. 
com-iarisons using die broader category of all teaching occupations show diat the pro- 
portion in all teaching occupations was much die same for recent PhDs as for die stock 
of PhDs. 
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D. PROJECTED SUPPLY OF ACADEMIC STAFF 

The projected supply of academic staff is driven by two principal factors: 

the number of PhD degrees awarded to Canadians; and 

the percentage of Canadian PhD holders interested in pursuing academic 
careers. 



1. Projections of PhD Dogroos 

The number of PhDs awarded was projected to the year 2000. These projections were 
based on the statistical relationship found to exist between: 

enrolment at the bachelor's level in a given year and enrolment at the PhD 
level seven years later (i.e., behaviour of students); and, 

enrolment at the PhD level in a given year and the number of PhD 
graduates three years later (i.e., ^aduadon rate). 

Assumptions about the behaviour of smdents were varied to produce a number of 
projectkons, although it is, of course, difficult to determine the factors influencing an 
undergraduate's d^ision to continue to the PhD level and to assess how those factors 
would change in the future. It can be reasonably assumed that the rates at which 
students undertake and continue graduate studies are conditioned by die availability of 
funding for graduate students and the perceived ability of universities to offer them jobs. 

As well, economic factors have an in^ortant effect on doctoral enrolment For example, 
if die demand for highly qualified professionals increases, doctoral enrohnent will tend 
to increase, other factors being equal. The impact would be even greater if the net 
returns to a PhD increased relative to those for other types of degrees. 

It was, however, particularly difficult to take account of economic factors in making 
projections of doctoral enrolment The data available for exploring such relationships 
are limited, nor is it possible to anticipate economic changes. However, virtually all the 
students who will graduate widi a PhD between now and die year 2000 are already 
e nroled in universities . It was, dierefore, assumed diat their behaviour would remain 
similar to that of dieir immediate predecessors. 

Projections of doctoral enrolment for die period 1990-2000 were derived using die 
relationship between doctoral enrolment and enrolment in bachelor's programs. These 
projections were then used to anticipate the number of PhDs to be awarded. 

Over the period 1982-1988, PhD enrolment in die human sciences was, on average, 
3.7% of bachelor's enrolment seven years earlier. In the natural sciences, the proportion 
was 5.1%. In bodi cases, the proportion rose consistendy over die five years. 
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It was difficult to devise a rationale that would support a large or rapW decline in the 
Pl©!J).biSr's enrolment ratio. As well, demand for highly qualified persomiel was 
projected to increase. 

However, it is becoming apparent that Canadian universities are apijoaching at have 
reached the limit of their physical c^wcity to educate growing numbew of students. 
Incicasifigly. universities aie calling for or applying enrolment »« ^ ^ 
maintain the quaUty of their services in an era of financial restraint. This ted us to 

discount the assumption that the ratio of PhD-to-bachelor's enrolment would continue to 
now as it had in the it ^nt past. If the proportion was to continue incitasingat the 
^ rate as during the ^ast five years, PhD enrolment would rise by some 60% during 
the 19908. Canadian universities aie unlikely to be able to accommodate such an 
expansion of tiieir PhD programs without a large infiision of capital. It seemed more 
reasonable to assume tiiat tiie PhD-to-bacAelor's enrolment ratio would contmue to grow, 
but at a slower pace. 

Alternatively, institutions could deal witii tiieir capacity and financial problenas by 
imposing ceUings or freezes on PhD enrolment. This would lead to a reduction in Oie 
PhD-to-bachelor's ratio. 

In view of tiie foregoing considerations, it was decided to produce tiiree sets of PhD 
enrolment projections" based on different assumptions about changes in tiie PhD-to- 
bachelor's ratio, nie first set of doctoral enrohnent projections (Scenano 1) assumed 
tiut tiie ratio would remain at tiie 1988 level (5.7% in tiie natural sciences and 4.2% in 
tiie human sciences). The second set of projections (Scenario 2) assuDMd tiiat PhD 
enrohnent would remain constant This yielded a low projection m which tiie ratio fcU 
to 5 0% in tiie natural sciences and to 2.8% in tiie human sciences. Fmally, tiie ma 
set of projections (Scenario 3) assumed tiiat tiie proportion would change at the same 
rate as tiie average annual rate of change for tiie period 1986 to 1989. Specifically, it 
assumed tiiat by tiie year 2000, tiie ratio would fall to 5.4% in tiie natural sciences and 
climb to 4.6% in tiie human sciences. 

By any scenario, tiie human sciences will account for most of tiie projected increase in 
PhD enrolment between 1988 and 1997 (Table 13). Due to tiie limited size of tiie pool 
of underwaduate students from which tiiey can draw, tiie natural sciences ate projected 
to grow by 20% at most during tiie 19908. Moreover, doctoral enrolment in tiie 
natoral sciences will stabiUze or decrease unless a higher proportion of undergraduates m 
tills field are somehow encouraged to pursue doctoral studies. 



^ Since dtu on bachelot'i enrolment were aviUeble only up to 1989, mnuil projectioni of doctord enrolment 
could be nude only up to 1996. Projectioni of bwjhelor'i enrolment for 1990 were required in older to 
obiein doctortl projectioni for 1997. Thew were cdcuUted by ucumins thtt the vmual tvera|e chmse over 
the put three yes:* would continue until 1990. Thii i^ulted in « 4.7% increeie for the humwi ideneei and a 
decline of 0.1% for the natural sciences. 
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Plojcctions of PhDs awarded were based on PhD enrolment three yean earlier. Since 
three projectioni of PhD enrolment were made, three projectioni of PhD degrees from 
1992 to 2000 were obtained (Table 14). 

•nie projections aie shown together with actual degrees awarded between 1978 and 1988 
to iUttstiaie the extent to which the projections deviate from past trends. Accordmg to 
these projections, the number of PhD graduates wiU be between approximately 2,300 
and 3,100 by the year 2000. for an increase ranging from 21% to 64%. 

S8H PhD Degrees Awarded to Canadians 
Projections after 19B8 
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In summary, if a freeze was imposed on PhD enrolment, the annual number of PhD 
graduates would remain constant after 1992. The fastest growth in the number of 
graduates occurs in Scenario 3 which assumes that the PhD-to-bachelor's enrolment ratio 
would follow trends observed between 1986 and 1989. Thus, even if a relatively 
smaller proportion of students continued their studies, there would be substantial growth 
(41%, in PhD graduates during the 1990s. In this Scenario, universities would need to 
expand their programs at a rate similar to that in the 1980s. Most of the growth, 
however, would be attributable to the human sciences; the number of PhD graduates in 
the natural sciences and engineering would actually decline in the mid-1990s. 
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N8E PhD Degrees Awarded to Canadians 
Projections after 1988 
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2. Availability of PhD Holdars 

The prospect of an overaU increase in the number of PhD graduates over the next 
decade may seem reassuring. But this assumes that universities have the means to 
continue expanding their PhD programs as they did during the 1980s. Moreovw. me 
number of PhDs awarded in the natural sciences will decrease during the latter half of 
the 1990s unless a higher proportion of undergraduates in these fields decide to pursue 
doctoral studies. As illustrated earUer, not aU new PhD graduates punue an asadsnuc 
career: in the mid-1980s, only about 40% of recent PhD graduates were employed m 
the university sector. 

Changes in the occupational structure of total employment over the next decade will 
clearly affect the availability of PhDs for employment in the university sector. 
Enroloyment and Immigration Canada has projected tiiat most of tiie job growtii by tiie 
year 2000 will be in managerial and administrative occupations (Emplyment and 
Immigration Canada, 1989). Since a relatively high proportion of recent PhDs, 
particularly in the human sciences, have found employment in tiiese occupations, it is 
reasonable to assume tiiat tiiis expansion would attract a large number of PhD graduates 
in the future. 
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Universities wiU continue to compete with other employers. But without improvements 
in the benefits of university en^loywent, such u raising relative incomes, it wiU 
become increasingly difficult for universities to recruit and retain new PhDs. 

The foregoing considerations led us to assume a decline in the univenWes* ihare of 
new PhD griuates. We assumed an annual 1% decline in the l»?POrtion^,««S»*S 
f oine into academe in both the hunuui sciences and the natural iciences. ThU reduced 
Kpply of^Suates in the namral sciences ftom 36% in 1989 to 32% in 2000, and 
in the human sciences from 4S% to "^0%. 

Projections of the number of new PhD graduates available for university empl^nt. 
assuming declining academic shares, are between 800 and 1,100 by the year 2000 
CTable IS). 

E. PROJECTED DEMAND FOR ACADEMIC STAFF 

Faculty requirements to the year 2000 were projected using a model based on fuU-time 
faculty of known age. The model took into account past trends in growth of the 
professoriate, in the movement into and out of faculty age groups, ami m departures 
ftom academe. The base projection showed pronounced increase m demand for new 
faculty from now to the end of the century. 

Assuming past trends would persist, the base projection (Table 16) showed an increase 
in annual demand from about 1,750 positions in 1990 to almost 2,200 by the year 2000. 
OveraU projected faculty requirements for the entire period 1990 to 2000 would be 
equivalent to 58% of the total fuU-time taculty con^lement in 1990. As noted earUer. 
the corresponding figure for the period 1976 to 1986 was 53%. 

1) Simulations 

These projections are sensitive to assumptions about faculty growtii and patterns of entry 
into and departure firom the profession. Simulations were performed to explore the 
impact of some of these factors on the projected outcome. 

* Faculty Growth Scenarios 

Historically, about one quarter of new recruits were hired as a result of growth in 
faculty. Assumptions about faculty growth h|ye a significant impact on the number of 
positions to be fiUed (Table 16). However, even if no new positions were created 
during the next decade (i.e., zero growtii), after an initial decline the number of new 
recruits would increase. In fact, the number of new recruits required by die year 2000 
would be simUar to tiiat experienced during die late 1980s simply to satisfy replacement 
demand. 



21 



29 



PROJECTED NEW RECRUITS 
GROWTH RATE SCENARIOS 



sooo 




OH 1 1 1 1 1 1 ' ' 1 " ' 

1089 1090 1991 1992 1993 1994 1995 1998 1997 1998 1999 2000 



* Entry Rates Scenarios 

The number and proportion of young graduates hired by universities since the late 1970s 
has tended to drop significantly, par3y because of the lack of employment opportunities 
in universities. We therefore explored the effect of various hiring strategies on die pro- 
jected number of new recruits. These include deliberate efforts to hire individuals in 
both younger and older age groups. Another scenario assumed that universities would 
hire equally across all age groups. 

These simulations show that the net result is either negligible (hire younger) or trans- 
lates into an increase in the number of positions to fill. This is largely due to the high 
departure rates of young and old faculty alike. In the case of a strategy that would hire 
equally across all age groups, universities would need to recruit some 4,000 more indivi- 
duals over die 1990s than forecasted in die base projection. Hius, it appears that 
policies focusing exclusively on die age at which faculty enter the profession have no 
impact or increase demand. 

* Exit Rate Scenarios 

As demonstrated earlier, approximately 75% of demand has been due to attrition. The 
five exit rate scenarios that were developed all point to the cracial importance of 
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attrition (Table 16). For exan^le, increasing retention by 1S% over the 19908 would 
reduce demand by lome 1,730 new recniita, Gon^Notd witii the base projection. An 
even greater reduction would be achieved if univenities immediately hired a larger 
number of young graduates and increased their retention by 33%. Gonversely, a strategy 
of hiring and retaining older faculty led to a marginal increase in the need for new 
recruits. Ihese simulations clearly show that denuuid ior faculty is most sensidve to 
changes in departure rates (i.e., attrition, "leakage"). 

PROJECTED NEW RECPHITS 
EXIT RATE SCENARIOS 



2.900 



2,000- 



1,600 



1,000- 



600- 




— - iMt •otiMTlo ^ liM. ratantlen li% - ^ ine. Mil tam ^B% 



1 



1 1 1 — • — 1 1 1 1 1 1 r— 
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Yet regardless of the scenario, including a 15% reduction in exit rates, demand for 
faculty is projected to increase during the next decade. This is the result of the 
increasing number of retirements and of faculty growth. However, this outcome can be 
offset, at least in part, if universities succeed in retaining a higher proportion of their 
new faculty, especially in the younger age groups. 

The analysis also suggests that demand for faculty will remain strong beyond the 
year 2000. According to the base projection, by the year 2000, some 48% of faculty 
will be over 49 years of age versus 37% in 1988 (Table 17). 

In addition, Canadian universities are likely to face fierce international competition in 
tiie future. Arts and science faculty in American universities tend to be slightiy older 
tium their Canadian counterparts, so an increase in demand may affect American univer- 
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sides earUer. If the faculty shortages projected in the U.S. come to pass. 
unimritiei wiU confiont increasing competition ftom American univenities. not only 
internationally, but also in the domestic mailcet 

2) Prol^eM Demand for R«c«nt QraduitM 

Past experience shows duu not aU demand will be fiUed by new dwtw^ S!f 'JSI^iL^^ 
Kemed^nable to assume, dierefore. diat demand fw ream gaduates wUl be tots 
SS^ projected demand for faculty. Moieoverjhe fact that 33% of ftcug^^^^^ 
Si not have a PhD suggests duit not aU faculty positions wiU be fiUed by doctoral 
dSiS2.hX8 ConseiSndy. detemiining demand for recent PhD^gwduates required 
SmtMSimiptions be ^ aliut die fitquency widi whichunivmittes would hire PhD- 
holders and the proportion of diem who would be hired ftom die ranks of recent 
graduates. 

It was assumed diat univenities would continue to recruit PhDs as diey had in die past. 
LTreViSTSe proportion of faculty demand to be filled by PhD-holders was projected 
to increase ftom 67% to 74% by die year 2000. 

The demand for recent graduates was more difficult to determine. One principal ques- 
tion concerns who is a recent graduate. Because dam on die ^J^l^^^^ y^^ 
avaUable, die age of recent graduates was estunated fix>m die PhD enrohnent file by 
computing die average age of ftdl-time PhD students plus diree years to complete die 
S As well. anShw two years were added for post^toml studies or wori. expcn- 
enoe. Calculated in tins oMuuier, die average age of recent gradiwtes 
Historically, approximately two-dtirds of new faculty have been m dds age category. It 
was assumed diat die demand for recent graduates would increase to diree-quarters of 
projected demand for PhD-holders by die year 2000. 

According to die base demand projection, die demand for recent graduates will increase 
by some 54% by die year 2000 CTable 18). By comparison, under Scenario 1. for 
example, die supply of new graduates available to teach was projected to uicrcase by 
about 35%. Therefore, by die year 2000. demand under die base scenano was almost 
10% higher dian die supply under Scenario 1 and about 50% higher tiian under 
S xririo 2 where PhD enrolment was ftozen at 1989 levels. 

These projections also suggest diat universities will confixmt at least duec challenges in 
order to avert a faculty shortage. Specifically, universities will need to: 

♦ Maintain and preferably increase dieir share of PhD graduates. Improving tiieir 
"market share" of graduates will become indispensable if faculty is to grow at a 
faster pace than during the last decade. 
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* Continue expanding their PhD prognum, especially in the natural sciences where 
shortages qipear to be particularly acute. 

* Reduce attrition, thereby minimizing the number of vacancies to be filled. 
Increasing faculty retention will be particularly important if faculty growth is 
greater than projected and/or the supply of new PhD graduates is less than 
projected. 



PROJECTIONS OF FULL-TIME FACULTY 
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F. SUMMARY AND CONCLUSIONS 

This study has brought to light some essential characteristics of the Canadian academic 
labour market: 

1, Canadian universities renewed a significant proportion (53%) of their staff between 
1976 and 1986. This provides a useful benchmark ftom which to measure faculty 
replacement and renewal. 

2. Annual faculty requirements for the period 1990 to 2000 are projected to increase 
from 1,750 to 2;200. Over this period, the number of full-time positions to be 
filled would be equivalent to 58% of the 1990 professoriate. 

3, While universities appear to resort directiy to student ranks only sparingly for 
staffing, tiiey recruit many recent graduates. In fact, an estimated two-tiurds of 
new faculty are recruited ftom die ranks of recent graduates. 

4. The prospects of continued growtii in die number of PhD graduates vary by area 
of study. In the natural sciences and engineering, die number of PhD graduates 
will decline in die latter part of the 1990s unless universities are able to increase 
die retention of bachelor's students dirough to PhD graduation. 

5, Universities rely on odier employment sectors and on die international market for a 
large proportion of dieir staffing. Canada's academic labour maricet is part of a 
wider national and international labour market for highly qualified personnel 
Changes in other labour markets in Canada and abroad also affect die ability of 
universities to attract and retain academic staff. 

6. The growing demand for PhDs in odier sectors of die economy will likely result 
in a marginal decline in die universities' share of recent graduates. Sonoe 32% of 
graduates in die natural sciences and engineering and 40% of graduates in die 
social sciences and humanities would be candidates for teaching positions by die 
year 2000. 

7* Inter-institutional mobility suggests diat universities in different regions of the 
country will experience faculty shortfall by varying degrees. 

8, To begin to satisfy dieir own demand for PhD graduates, universities must expand 
dieir PhD programs and die number of PhD graduates at rates conq)arable to diose 
of die 1980s. 

9. Past trends indicate diat retirement has been neidier die only nor die principal 
cause of replacement demand. Departures for odier reasons have been the main 
determinant of replacement demand. However, retiremente explain an increasing 
proportion of departures from academe. 
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10* If universities retain faculty in greater numbers than they have up to now, there 
would be a net reduction in faculty requirements during the 1990s. 

The cumulative effect of these characteristics poses a daunting challenge to the 
university community if it is to avert a serious faculty shortage. Universities will need 
to maintain and preferably increase their "market share" of PhD graduates and continue 
expanding thehr PhD programs, especially in the natural sciences where they appear to 
be particularly vulnerable. 

Although gender differences were excluded from the analysis, gender is an especially 
important dimension on the supply side of the academic labour noailcet equation. 
Already qualified female candidates are in short supply in numerous (UscipUnes and 
entire fields of smdy. These problems will undoubtedly become more acute as the 
number of vacancies to be filled increases and universities struggle to implement 
employment equity policies. Women represent over one half of bachelor's degree 
recipients, but less than 30 percent of doctoral degree recipients. One means of helping 
to avert a faculty shortage would be to create conditions tiiat would enable women to 
participate more fully in university education and research. 

Resource allocation and labour market policies of governments need to recognize the 
growing demand for PhDs in botii tiie academic and non-academic sectors. In fact, 
economic devebpment goals and international competitive pressures require acceleration 
of the growUi of Canadian PhDs in many fields. 

Public support must be available to enable universities to continue to expand their PhD 
programs at the same rate as diat of the 1980s. While universities are the only source 
of PhDs, tiiey compete witii otiier organizations in tiie economy (including government 
agencies) to hire and retain those PhD holders. 

Universities need to find means of making academic life oKire attractive in order to 
reduce faculty attrition or "leakage" to other sectors. Empirical and qualitative studies 
need to be done to ascertain why faculty voluntarily leave academe. The results may 
reveal problems or shortcomings in academic life which are beyond the remedial powen 
of die universities. On die otiier hand, such studies may indicate steps tiiat could be 
taken to reduce the number of vacancies by increasing retention. Greater retention will 
be particularly important if die need for faculty grows faster tium projected. 

Faculty shortages will be a very serious problem for Canadian universities over the 
course of the next decade. By tiireatening die quality of university education in Canada, 
such shortages could impede our ability to con^te effectively in the list century with 
other countries with knowledge-intensive economies. The projected shortages can be 
averted if a series of appropriate actions are taken now. 
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TABLE 1 

Number of Full-time Appoinmwnts, 1976 to 1988 





NSW Rsesttits 










Nobility 


1976 


1,884 


775 


2,659 


1977 


1,766 


819 


2,585 


1978 


1,580 


820 


2,400 


1979 


1,426 


734 


2,160 


1980 


1,580 


658 


2,238 


1981 


1,513 


670 


2,183 


1982 


1,438 


789 


2,227 


1983 


1,294 


756 


2,050 


1984 


1,330 


828 


2m 158 


1985 


1,354 


866 


2,220 


1986 


1,624 


979 


2,603 


1987 


1,602 


841 


2,443 


1988 


1,828 


954 


2,782 


P«ro«ntag« Distribution 






1976 


70.9% 


29.1% 


100.0% 


1977 


68.3% 


31.7% 


100.0% 


1978 


65.8% 


34.2% 


100.0% 


1979 


66.0% 


34.0% 


100.0% 


1980 


70.6% 


29.4% 


100.0% 


1981 


69.3% 


30.7% 


100.0% 


1982 


64.6% 


35.4% 


100.0% 


1983 


63.1% 


36.9% 


100.0% 


1984 


61.6% 


38.4% 


100 0% 

A WW • WW 


1985 


61.0% 


39.0% 


100.0% 


1986 


62.4% 


37.6% 


100.0% 


1987 


65.6% 


34.4% 


100.0% 


1988 


65.7% 


34.3% 


100.0% 



Source: AUCC using Statistics Canada data 
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TABLE 2 

Inter-institutional Mobility of Junior Faculty (Assistant) 
by Region, Total 1984 to 1988 





jfciitm 4 4 

in region 


otbar r«gion 


Totftl 


ttom etb«s 


Nat gain 

Www W W WWW 

(lost) 


ATLANTIC 


207 


138 


345 


271 


133 


QUEBEC 


430 


181 


611 


150 


(31) 


ONTARIO 


1,106 


485 


1,591 


390 


(95) 


WEST 


562 


315 


877 


308 


(7) 


CA^LM}A 


2|305 


1,119 


3,424 


1,119 


0 


P«ro«nta9« 


Distribution 








ATLANTIC 


60.0% 


40.0% 


10.1% 


24.2% 




QUEBEC 


70.4% 


29.6% 


17.8% 


13.4% 




ONTARIO 


69.5% 


30.5% 


46.5% 


34.9% 




WEST 


64.1% 


35.9% 


25.6% 


27.5% 




CANADA 


67.3% 


32.7% 


100.0% 


100.0% 





Source: AUCC using Statistics Canada data 



TABLE 3 

Inter-institutional Mobility of Senior Faculty (Full and Associate), 
by Region, Total, 1984 to 1988 



Ragion 


Kaaaining 
in ragion 


Moving to 
otbar ragion 


Total 


Racruitad 
f ron othar 
ragion 


Nat gain 
(loaa) 


ATLANTIC 


25 


68 


93 


48 


(20) 


QUEBEC 


103 


55 


158 


41 


(14) 


ONTARIO 


191 


82 


273 


157 


75 


WEST 


99 


108 


207 


67 


(41) 


CANADA 


418 


313 


731 


313 


0 


Parcantag* 


Distribution 








ATLANTIC 


26.9% 


73.1% 


12.7% 


15.3% 




QUEBEC 


65.2% 


34.8% 


21.6% 


13.1% 




ONTARIO 


70.0% 


30.0% 


37.3% 


50.2% 




WEST 


47.8% 


52.2% 


28.3% 


21.4% 




CANADA 


57.2% 


42.8% 


100.0% 


100.0% 




Source: AUCC using Statistics Canada data 
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TABLE 4 

Distribution of New Full-Time Appointments by Previous 
Employment Sectors, 1976 to 1988 





8tud«ate 


Unknoim 


Xatarna. 


Othar Cdn 


Total 




in Canada 




Markat 


Markata 






1976 


275 


426 


710 


473 


1 


884 


1977 


276 


281 


686 


523 


1 


766 


1978 


284 


186 


546 


564 


1 


580 


1979 


234 


247 


475 


470 


1 


426 


1980 


209 


283 


509 


579 


1 


580 


1^81 


157 


348 


484 


524 


1 


513 


1982 


189 


290 


489 


470 


1 


438 


1983 


179 


246 


430 


439 


1 


294 


1984 


228 


181 


479 


442 


1 


330 


1985 


227 


242 


417 


468 


1 


354 


1986 


239 


414 


491 


480 


1 


624 


1987 


241 


388 


489 


484 


1 


602 


1988 


245 


568 


521 


494 


1 


828 


P«ro«ntag« Distribution 












1976 


14,6% 


22,6% 


37,7% 


25, 1% 


100,0% 


1977 


15,6% 


15,9% 


38,8% 


29,6% 


100,0% 


1978 


18,0% 


11,8% 


34,6% 


35,7% 


100,0% 


1979 


16,4% 


17,3% 


33,3% 


33,0% 


100,0% 


1980 


13,2% 


17,9% 


32,2% 


36,6% 


100,0% 


1981 


10,4% 


23,0% 


32,0% 


34,6% 


100,0% 


1982 


13,1% 


20,2% 


34,0% 


32,7% 


100,0% 


1983 


13,8% 


19,0% 


33,2% 


33,9% 


100,0% 


1984 


17,1% 


13,6% 


36,0% 


33,2% 


100,0% 


1985 


16,8% 


17,9% 


30,8% 


34,6% 


100,0% 


1986 


14,7% 


25,5% 


30,2% 


29,6% 


100,0% 


1987 


15,0% 


24,2% 


30,5% 


30,2% 


100,0% 


1988 


13,4% 


31,1% 


28,5% 


27,0% 


100,0% 


Source: AUCC using Statistics Canada data 
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I'ABLE 5 

Distribution of New Full- time Appointments by Tenure Status 
and Previous Employment Sector, Total 1984 to 1988 





8tud«att 


OtiMS 


Xatematioaal 
lUslwt 


Total 




141 


W V w 


523 


1. 030 


Leading to 


305 


648 


790 


1,743 


Annual , 
Sessional 


725 


1,337 


1,071 


3,133 


Other 


8 


15 


11 


34 


Unknown 


1 


2 


2 


5 


Total 


1,180 






9i 945 


Percentage Distribution 








Tenure 


11.9% 


15.5% 


21«8% 


17.3% 


Leading to 


25.8% 


27 4% 






Annual , 
Sessional 


61.4% 


56.6% 


44.7% 


52.7% 


Other 


0.7% 


.06% 


0.5% 


0.6% 


Unknown 


0.1% 


0.1% 


0.1% 


0.1% 


Total 


100% 


100% 


100% 


100% 


Source: AUCC using Statistics Canada data. 
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Distribution of Full-Time Faculty by Age Group, 1976 to 1988 

















Av«i«g« 




Under 35 


35-44 


45-54 


55-64 Over 64 Unknown 


Total 


Age 


7 976 


8, 164 


12,752 


7,337 


3, 064 


193 


138 


31,648 


41.4 


1977 


7, 506 


13,285 


7,793 


3,346 


200 


37 


32,167 


41.8 


1978 


6, 605 


13,871 


8,301 


3,596 


224 


48 


32,645 


42.4 


1979 


5,924 


14,044 


8,700 


3,846 


231 


58 


32, 803 


42*9 


1980 


5,429 


14, 118 


9,218 


4,229 


226 


79 


33,299 


43.4 


1981 


4,897 


14,086 


9,721 


4,601 


239 


55 


33,599 


43.9 


1982 


4,527 


14,090 


10,285 


4, 902 


242 


32 


34,078 


44.3 


1983 

A 7 V w 


4,114 


13,747 


10,803 


5,305 


274 


37 


34,280 


44.8 


1984 


3,925 


13,408 


11,297 


5, 707 


303 


25 


34,665 


45.3 


1985 


3,781 


13,010 


11,922 


6, 060 


376 


22 


35,171 


45.7 


1986 


3,673 


12,551 


12,407 


6,296 


4 06 


A n 
40 


35,373 


46.0 


1987 


3,583 


11,870 


13,057 


6, 591 


494 


A t% 

43 


35,604 


46.3 


1988 


3,583 


11,658 


13,679 


6, 913 




OA 


36,386 


46.5 




qm Oiatzibutian 














1976 


25.8% 


40.3% 


23.2% 


9,7% 


0 t6% 


0 t4% 


100.0% 




1977 


23.3% 


41.3% 


24.2% 


in A% 


n fift 

U t 


n 1ft 

sJ • t% 


100.0% 




1978 


20.2% 


42.5% 


25.4% 


11.0% 


0.7% 


0.1% 


100.0% 




1979 


18.1% 


42.8% 


26.5% 


11.7% 


0.7% 


0.2% 


100.0% 




1980 


16.3% 


42.4% 


27.7% 


12.7% 


0.7% 


0.2% 


100.0% 




1981 


14.6% 


41.9% 


28.9% 


13.7% 


0.7% 


0.2% 


100.0% 




1982 


13.3% 


41.3% 


30.2% 


14.4% 


0.7% 


0.1% 


100.0% 




1983 


12.0% 


40.1% 


31.5% 


15.5% 


0.8% 


0.1% 


100.0% 




1984 


11.3% 


38.7% 


32.6% 


16.5% 


0.9% 


0.1% 


100.0% 




1985 


10.8% 


37.0% 


33.9% 


17.2% 


1.1% 


0.1% 


100.0% 




1986 


10.4% 


35.5% 


35.1% 


17.8% 


1.1% 


0.1% 


100.0% 




1987 


10.1% 


33.3% 


36.7% 


18.5% 


1.3% 


0.1% 


100.0% 




1988 


9.8% 


32.0% 


37.6% 


19.0% 


1.3% 


0.3% 


100.0% 





Source: AUCC using Statistics Canada data 




TABLE 7 

Distribution of New Appointments by Growth and Attrition, 
1977 to 1988 



y«ar 


Growth 


Attrition 


Total 


1977 


519 


1,247 


1,766 


1978 


478 


1,102 


1,580 


1979 


158 


1,268 


1,426 


1980 


496 


1,084 


1,580 


1981 


300 


1,213 


1,513 


1982 


479 


959 


1,438 


1983 


202 


1,092 


1,294 


1984 


385 


945 


1,330 


1985 


506 


848 


1,354 


1986 


202 


1, 422 


1, 624 


1987 


231 


1,371 


1,602 


1988 


782 


1, 046 


1,828 


Percentage Distribution 








1977 


29.4% 


70 . 6% 


100.0% 


1978 


30 . 3% 


69.7% 


100 .0% 


1979 


11 . 1% 


88 . 9% 


100.0% 


1980 


31 . 4% 


68 . 6% 


100 .0% 


1981 


19.8% 


80.2% 


100 .0% 


1982 


33.3% 


66.7% 


100.0% 


1 Qfi"^ 
1 ^OO 






± V V • U V 


1984 


28.9% 


71.1% 


100.0% 


1985 


37.4% 


62.6% 


100.0% 


1986 


12.4% 


87.6% 


100.0% 


1987 


14.4% 


85.6% 


100.0% 


1988 


42.8% 


57.2% 


100.0% 


Source: AUCC using Statistics Canada data 
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TABLES 

Distributioii of New FuU-Time Appointments by Age Orouo. 
1976 to 1988 * 







SB-44 






1976 


1-174 




138 


36 


X977 


1- 1?7 




142 


39 


1978 






135 


27 


1979 






108 


31 


1980 


son 




147 


43 


1981 


839 


491 


113 




1982 


754 


518 


112 


32 


1983 


707 


435 


105 


31 


1984 


690 


487 


113 


34 


1985 


716 


464 


105 


43 


1986 


779 


618 


163 


45 


1987 


806 


595 


141 


42 


1988 


819 


714 


200 


47 



»*ro«itag« Dlvtrifautieo 



1976 

1977 

1976 

1979 

1980 

1981 

1982 

1983 

1984 

198S 

1986 

1987 

1988 



62.3% 

63.8% 

61.5% 

61.3% 

56.3% 

55.5% 

52.4% 

54.6% 

51.9% 

52.9% 

48.0% 

50.3% 

44.8% 



24.5% 

24.9% 

27.1% 

27.6% 

29.6% 

32.5% 

36.0% 

33.6% 

36.6% 

35.7% 

38.1% 

37.1% 

39.1% 



7.3% 
8.0% 
8.5% 
7.6% 
9.3% 
7.5% 
7.8% 
8.1% 
8.5% 
7.8% 

10.0% 
8.8% 

10.9% 



1.9% 

2.2% 

1.7% 

2.2% 

2.7% 

2.6% 

2.2% 

1.4% 

2.6% 

3.2% 

2.8% 

2.6% 

2.6% 



0.3% 

0.3% 

0.3% 

0.3% 

0.4% 

0.3% 

0.5% 

0.2% 

0.2% 

0.4% 

O.J% 

0.1% 

0.3% 



















6 


68 


1,884 


33 0 


6 


13 


1,766 


34 1 
• 1 


4 


14 


1,560 


34 9 


4 


15 


1,426 


34 3 


7 


26 


1,580 


35 1 




26 


1,513 


35.0 




15 


1,438 


35.3 


2 


14 


1,294 


35.2 


2 


4 


1,330 


35.6 


5 


1 


1,354 


35.6 


5 


14 


1,624 


36.3 


2 


16 


1,602 


35.9 


6 


42 


1,828 


36.7 



3.6% 

0.7% 

0.9% 

1.1% 

1.6% 

1.7% 

1.0% 

1.1% 

0.3% 

0.1% 

0.9% 

1.0% 

2.3% 



100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 



Souroe : AUCC. avcc donn6cs de Statistique Canada 
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TABLE 9: 

DisHbution of Faculty Attrition by Age Group, 
1976 ^ 1987 





Under 35 


3S44 


45*54 


55«59 


«M4 


Ovtr 64 


TOttl 


1976 


250 


441 


198 


^M 

65 


« AC 

105 


87 


1»146 


1977 


353 


M M M 

333 


134 


55 


141 


Ail 

94 


1,110 


1978 


307 


408 


191 


S8 


« OA 

180 


«<1A 

130 


% A«VJ 

M74 


1979 


297 


354 


129 


36 


141 


126 




1980 


255 


398 


175 


67 


1S3 


127 


1«175 


1981 


122 


267 


134 


06 


1^- 


199 




1982 


202 


310 


186 


68 


199 


121 


IW 


1983 


57 


291 


186 


54 


236 


133 


957 


1984 


111 


191 


131 


87 


237 


121 


878 


ms 


137 


336 


241 


176 


353 


183 


M26 


1986 


129 


368 


217 


148 


329 


179 


U70 


1987 


23 


174 


182 


163 


314 


221 


1,077 


Pcroentage DistributioD 














1976 


21.8% 




17m3% 


3.7% 


yt2% 


7.0% 


1 An AOL 

IOU.0% 


1977 


31.8% 






C AO. 


iZ.r% 


0.9% 


lAA AOL 


1978 


24.1% 


AOL 


1 C AOL 
15.0% 




14.1% 


1A OOL 


1AA AOL 
IOU.0% 


1979 


27.4% 


32.7% 


11.9% 


3.3% 


1*9 AOL 
13.0% 


11.0% 


1AA AOL 
100.0% 


1980 


21.7% 


AIM. 

33«9% 


14.9% 


5.7% 


1 '9 AOL 
13.0% 


10.0% 


1 AA AA. 
100.0% 


1981 


13.0% 


28.5% 


16.5% 


7.1% 


^A 

20.5% 


144% 


1 AA AflL 

100.0% 


1982 


18.6% 


28.5% 


17.1% 


6.3% 


18.3% 


11.1% 


« AA AHf 

100.0% 


1983 


6.0% 


30«4% 


Aet 

194% 


5.6% 


24.7% 


« 1 AlV 

13.9% 


« AA AlV 

100.0% 


1984 


12.6% 


21.8% 


t il AIV 

14.9% 


9.9% 


A«V AiV 

27.0% 


13.8% 


1 AA AflL 
100.0% 


1985 


9.6% 


23.6% 


16.9% 


12.3% 


24.8% 


12.8% 


100.0% 


1986 


9.4% 


26.9% 


15.8% 


10.8% 


24.0% 


13.1% 


100.0% 


1987 


2.1% 


16J2% 


16.9% 


15.1% 


29.2% 


20.5% 


100.0% 


1976 to 1979 


26.2% 


33.3% 


14.1% 


4.6% 


12.3% 


9.5% 


100.0% 


1980 to 1983 


15.3% 


30.5% 


16.9% 


6.1% 


18.8% 


12.4% 


100.0% 


1984 to 1987 


8.4% 


22.5% 


162% 


12.1% 


26.0% 


14.8% 


100.0% 



:RJC 
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TABLE 10 



Average Income of 1982 PhD Graduates in 1984 by Occupation 







Managerial # Aoininistrative 


S41<O0S 


Occupablons in Natural sciences 


S36.016 

▼ W V 1 W * V 


Occupations In Social Sciences 




University Teaching & Related 




Other Teaching 


$35,101 


Other Occupations 


$29,814 


ALL OCCUPATIONS 


$34,184 


Souice: Follow-up of 1982 Graduates Survey, Statistics Canada and Employment and 


Immigration Canada, 1987. Income data are for 1984. 





TABLE 11 

Percentage Distribution of 1982 PhD Graduates, 
by Occupation in 1986 and Miyor Field of Study 



OCCOPATXOH 


BUmN 8CZINCI8 


HATORAL 8CZINCIS 


TOTAL 


Managerial, 
admlnl st r at 1 ve 1 


19.6% 


10.0% 


15.4% 


Occupations In 
Natural Sciences, 


2.1% 


39.7% 


18.6% 


Occupations In 
Social Sciences, 


19.4% 


0.8% 


11.2% 


University 
Teaching & Related 


44.7% 


36.3% 


41.0% 


Other Teaching 


8.7% 


0.9% 


8.6% 


Other Occupations 


5.6% 


12.4% 


8.6% 


TOTAL 


100% 


100% 


100% 



Source: Follow-up of 1982 Graduates Survey, Statistics Canada and Employment and 
Tnunigration Canada, 1987. 



ERIC 
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TABLE 12 

Percentage Distribution of All PhD Degree-Holders in Canada 
by Mi^or Field of Study, 1986 



OCCQPATZON 1 


tOMMI SCZntCBg KUTOMkL t 


ICZIIICI8 


TOTAL 


Managerial f 


16.6% 


15.2% 


15.8% 


Occupations In 
Natural Sciences 


O 1ft. 


40 fft. 

29 . 6% 


1 C Oft 

Id. 9% 


Occupations In 
Social Sciences 


16.1% 


2.0% 


8.5% 


Teaching & Related 


53.3% 


33.0% 


42.4% 


Other Occupations 


12.0% 


20.2% 


16.4% 


TOTAL (Number) 


27,075 


31,665 


58,740 



Source: 1986 Census, Statistics Canada 
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TABLE 13 

Number of Canadian PhD Students by Field of Study, 
1975 to 1988 and Projections to 1997 



I - NATURAL 


SCIENCES 








Somario 1 


SoMiavio 2 


8e«nario 3 


1975 


3,376 


3,376 


3,376 


1976 


3,265 


> 3,265 


3,265 


1977 


3,041 


3,041 


3,041 


1978 


2,871 


2,871 


2,871 


1979 


2,936 


2,936 


2,936 


1980 


2,973 


2,973 


2,973 


1981 


3,045 


3,045 


3,045 


1982 


3,334 


3,334 


3,334 


1983 


3,747 


3,747 


3,747 


1984 


4,100 


4,100 


4,100 


1965 


4,472 


4,472 


4,472 


1986 


4,883 


4,883 


4,883 


1987 


5,157 


5,157 


5,157 


1988 


5,264 


5,264 


5,264 


1989 


5,507 


5,507 


5,507 


1990 


5,891 


5,507 


5,7<6 


1991 


6,254 


5,507 


6,069 


1992 


D, 324 


C COT 


0/ lOo 


1993 


6,348 


5,507 


6,098 


1994 


6,309 


5,507 


6,029 


1995 


6,336 


5,507 


6,025 


1996 


6,337 


5,507 


5,995 


1997 


6,333 


5,507 


5,961 



Legend: Scenario 1: Constant PhD-to-bachelor*8 enrolment ratio 
Scenario 2: Constant PhD enrolment 

Scenario 3: Moderate growth of FhD-to-bachelor's enrohnent ratio 



ERIC 
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TABLE 1 3 - continued 

II - HUMAN SCIENCES 



1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 



8o«nasio 1 

4,374 
4,441 
4,329 
4,289 
4,417 
4,487 
4,546 
4,731 
5,002 
5,416 
5,634 
5,970 
6,316 
6,567 
6,682 
7,201 
7,835 
8,115 
8,476 
8,864 
9,249 
9,768 
10,241 



Legend: 



Scenario 1: 
Scenario 2: 
Scenario 3: 



374 
4,441 
4,329 
4,289 

4, 417 
4,487 
4,546 
4,731 
5,002 
5,416 

5, 634 
5,970 
6,316 
6,567 

6, 682 
6,682 
6, 682 
6, 682 
6, 682 
6,682 
6, 682 
6,682 



SMMrlo 



10,241 e,SS2 

Constant PhD-to-bachclor's enrolment ratio 
Constant PhD enrolment 

Moderate growth of the PhD-to-bachelor's enrolment 



374 
4,441 
4,329 
4,289 
4,417 
4,487 
4,546 
4,731 
5,002 
5,416 
5,634 
5,970 
6,316 
6,567 
6,861 
7,344 
8,071 
8,442 
8,905 
9,404 
9,911 
10,570 
11,192 



rario 
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TABLE 13 - continued 



III - TOTAL 


(ALL FIELDS) 








8c«n«rlo 1 


8o«narlo 2 


8o«ii«rio 3 


1975 


7,750 


7,750 


7,750 


1976 


7,706 


7,706 


7,706 


1977 


7,370 


7,370 


7,370 


1978 


7,160 


7,160 


7,160 


1979 


7,353 


7,353 


7,353 


1980 


7,460 


7,460 


7,460 


1981 


7,591 


7,591 


7,591 


1982 


8,065 


8,065 


8,065 


1983 


8,749 


8,749 


8,749 


1984 


9,516 


9,516 


9,516 


1985 


10,106 


10,106 


10,106 


1986 


10,853 


10,853 


10,853 


1987 


11,473 


11,473 


11,473 


1988 


11,831 


11,831 


11,831 


1989 


12,189 


12,189 


12,368 


1990 


13,092 


12,189 


13,090 


1991 


14,089 


12,189 


14,140 


1992 


14,439 


12,189 


14,548 


1993 


14,824 


12,189 


15,002 


1994 


15,173 


12,189 


15,434 


1995 


15,585 


12,189 


15,935 


1996 


16,105 


12,189 


16,565 


1997 


16,575 


12,189 


17,153 


Source: AUCC using Statistics Canada data 







Legend: Scenario 1: Constant PhD-to-bachelor*s enrolment ratio 
Scenario 2: Constant FhD enrolment 

Scenario 3: Moderate growth of the PhD-to-bachelor*s enroUnent ratio 
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SiSS Jf PhD Degrees Awarded to Quiadians. Estlinates to 1988 
and Proje ctions to 20^ 

I - NATURAL SCIENCES 



1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Legend: 



Seanario 1 

746 
722 
672 
634 
649 
657 
673 
737 
828 
906 
988 
1,079 
1,140 
1,163 
1,217 
1,302 
1,382 
1,398 
1,403 
1,394 
1,400 
1,400 
1,400 



8c«n«rio 2 

746 
722 
672 
634 
649 
657 
673 
737 
828 
906 
988 
1,079 
1,140 
1,163 
1,217 
1,217 
1,217 
1,217 
1,217 
1,217 
1,217 
1,217 
1,217 



SMuario 3 

746 
722 
672 
634 
649 
657 
673 
737 
828 
906 
988 
1,079 
1,140 
1,163 
1,217 
1,270 
1,341 
1,349 
1,348 
1,333 
1,331 
1,325 
1,317 



Scenario 1: 
Scenario 2: 
Scenario 3: 



Constant PhD-to-bachelor's enrolment ratio 
Constant PhD enrolment 

Moderate growth of the PhD-to-bachelcr's enrolment rauo 
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TABLE 14 - 


continued 






II - HUMAN 


SCIENCES 








SdHIAZO 1 


scnnRzo 2 


8CIMMII0 3 


1978 


691 


691 


691 


1979 


702 


702 


702 


1980 


684 


684 


684 


1981 


678 


678 


678 


1982 


698 


698 


698 


1983 


709 


709 


709 


1984 


718 


718 


718 


1985 


747 


747 


747 


1986 


790 


790 


790 


1987 


856 


856 


856 


1988 


890 


890 


890 


1989 


943 


943 


943 


1990 


998 


998 


998 


1991 


1,038 


1,038 


1,038 


1992 


1,056 


1,056 


1,084 


1993 


1,138 


1,056 


1,160 


1994 


1,238 


1,056 


1,275 


1995 


1,282 


1,056 


1,334 


1996 


1,339 


1,056 


1,407 


1997 


1,400 


1,056 


1,486 


1998 


1, 4ol 


1, U30 




1999 


1,543 


1,056 


1,670 


2000 


1,618 


1,056 


1,768 



Legend: Scenario 1: Constant FhD-to-bachelor's enrolment lado 
Scenario 2: Constant PhD enrolment 

Scenario 3: Moderate growth of the PhD-to-bachelor's enrohnent ratio 



TABLE 14 - Continued 

III- TOTAL 



1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 



scnuAzo 1 

1,437 

1,423 

1,356 

1,312 

1,347 

1,366 

1,391 

1,484 

1,618 

1,762 

1,878 

2,022 

2,138 

2,201 

2,273 

2,440 

2,620 

2,680 

2,742 

2,795 

2,862 

2,944 

3,018 



Source: AUCC using Statistics Canada Data 



SCBIJAZO 2 

1,437 

1,423 

1,356 

1,312 

1,347 

1,366 

1,391 

1,484 

1,618 

1,762 

1,878 

2,022 

2,138 

2,201 

2,273 

2,273 

2,273 

2,273 

2,273 

2,273 

2,273 

2,273 

2,273 



scnuAzo 3 

1,437 

1,423 

1,356 

1,312 

1,347 

1,366 

1,391 

1,484 

1,618 

1,762 

1,878 

2,022 

2,138 

2,201 

2,301 

2,430 

2,616 

2,683 

2,755 

2,818 

2,897 

2,995 

3,086 



Legend: Scenario 1: 
Scenario 2: 
Scenario 3: 



Constant PhD-to-bachelor*s enrolment ratio 
Constant FhD enrolment 

Moderate growth of the PhD-to-bachelor*s enrolment ratio 



44 
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TABLE 15 

Pft>jections of PhD Graduates Available to Teach, 
1989 to 2000 





SCDIARXO 1 


WaDXKKlO 2 


flCBIMtlO 3 


1989 


813 


813 


813 


1990 


851 


851 


851 


1991 

M «ir «F M 


868 


868 


868 


1992 


886 


886 


898 


1993 


942 


877 


941 


1994 


1,003 


868 


1,005 


1995 


1, 017 


860 


1,022 


1996 


1,032 


851 


1,042 


1997 


1,045 


843 


1,060 


1998 


1,061 


834 


1,082 


1999 


1,084 


826 


1,111 


2000 


1,103 


818 


1,137 



So uice: AUCC using Statistics Canada data 

Legend: Scenario 1: Constant FhD-to-bachelor*s enrolment ratio 

assuming a declining academic share 

Scenario 2: Constant PhD enrohnent assuming a declining 
academic share 

Scenario 3: Moderate growth of the PhD-to-bachelor*s 

enrolment ratio assuming a declining academic 
share 



ERIC 
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Table 16: Projected New Appointments, 1989 to 2000 



Ficuliv Growth RAtfi Scenarios 










No growth 


Slow growth 


FlMtor growth 




Base pfojectioii 


beginning 


falls to 0.5% 


incteasM to 2.0% 




iurm per year 


in lyoy 


by 2000 


by 2000 




10Q0 1 1W 


1 im 


1,7U 


1,757 




1QOA 1 IKK 


1 infi 

IpUo 


1,713 


1307 






1 IOC 


1,725 


1370 




100^ 1 fi% 1 




« mm MM^ 

1,740 


1>I0 




1001 1 Q^A 




1,757 


2,015 




1994 1^19 


1.402 


1,775 


2,093 




1995 1^5 


1.431 


1,793 


2,175 




1996 2.012 


1.460 


1,810 


2,260 




1997 2.058 


1.489 


1,826 


2346 




1998 2.104 


1.517 


1340 


2435 




1999 2.149 


1 f544 


1352 


2i525 




2000 2.193 


U70 


1,863 


9 KIR 




Entry Rate Scenarios 














Base Hire younger 


Hire older 


Equal age 












distribution of 












new ^ipointees 






1.732 


1,732 


1,732 


1,732 




loon 


1.756 


1 ICO 

1,758 


1300 


1364 




1001 

lyyi 


1.791 


1 f Oil 

1,794 


1366 


i;973 




1000 


1.831 


l,o30 


1.932 


2,070 




1001 


1.874 


1381 


« AAA 

IW 


2,163 




1994 


1.919 


1,928 


2368 


2,254 




1995 


1,965 


1.976 


2.137 


2344 




1996 


2.012 


2,025 


2.208 


2,433 




1997 


2.058 


2,073 


2.278 


2322 




1998 


2.104 


2,121 


2348 


2309 




1999 


2.149 


2.168 


2.416 


2,695 




2000 


2,193 


2.214 


2.483 


2,778 




Exit Rate Scenarios 










Base projection Increase Increase 


Early 


Hire younger & Hire older & 


12% per year retentim by exit rates 


retirement 


reduce exits of reduce exits of 


15% 


by 15% 




older/younger 


older 


1989 1.732 1.558 


1.907 


1392 


1367 


1320 


1990 1.756 1.596 


1,911 


1,697 


1391 


1384 


1991 1.791 1.639 


1.937 


1,742 


1.627 


1,649 


1992 1.831 1.684 


1,972 


1.790 


1,669 


1,715 


1993 1374 1,730 


2,012 


1,838 


1,714 


1,781 


1994 1.919 1,778 


2,054 


1.887 


1,760 


1,848 


1995 1,965 1.826 


2,099 


1.935 


1,807 


1.916 


1996 2.012 1.874 


2,143 


1,984 


1353 


1,985 


1997 2,058 1,923 


2,188 


2,032 


1,899 


2,053 


1998 2.104 1,970 


2,232 


2,079 


1,943 


2,121 


1999 2.149 2,017 




2,125 


1,985 


2.189 


2000 2.193 2.062 


2319 


2,171 


2,026 


2,255 


Source: AUGC using Statistics Canada data 
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Table 17 

Total Faculty by Age Group, Actual for 1988 and Projections 
for 2000 Using Base Scenario 







Number 




Proportion 




1988 


2000 


1988 


2000 


20-24 


39 


0 


0.1% 


0.0% 


25-29 


588 


19 


1.6% 


A A ft 

0.0% 


30-34 


2. 956 


2, 530 


8.1% 


6.1% 


35-39 


5,014 


4,155 


13.8% 


9.9% 


40-44 


6,644 


6, 173 


18 . 3% 


14 . 8% 


45-49 


7,720 


8,830 


21.3% 


21.1% 


50-54 


5,959 


7,878 


16.4% 


18.8% 


55-59 


4,313 


6,791 


11.9% 


16.2% 


60-64 


2,600 


4,672 


7.2% 


11.2% 


65-69 


427 


721 


1.2% 


1.7% 


70-74 


27 


30 


0.1% 


0.1% 


75-79 


5 


3 


0.0% 


0.0% 




36,292 


41,801 


100.0% 


100.0% 



Total 

Souice: AUCC using Statistics Canada data 
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TABLE 18 

Projections of Faculty Supply and Demand, 1989 to 2 









SCEHMIXO ^ BJ 


kSK DINMND 


1989 


fi1 ^ 
010 


813 


813 


789 


1990 


001 


851 

W W 4* 


851 


815 


1991 


ooo 


868 


868 


846 


1992 


OO V 


886 


898 


880 


199o 


7 ^ ^ 


877 


941 


917 




1-003 


868 


1,005 


956 




1- 017 


860 


1,022 


996 


1996 




851 

V V «M 


1,042 


1,038 


1997 


1,045 


843 


1,060 


1,080 


1998 


1,061 


834 


1,082 


1,124 


1999 


1,084 


826 


1,111 


1,168 


2000 


1,103 


818 


1,137 


1,212 



Soure e; AUCC using Statistics Canada data 

Legend: Scenario 1: Constant PhD-to-bachelor*s enrolnient ratio assuming 

a declining academic share 

Scenario 2: Constant PhD enrolment assuming a declining 
academic share 

Scenario 3: Moderate growth of the PhD-to-bachelor's enrohnent ratio 
assuming a declining academic share 

Base Demand: Projected demand for recent PhD graduates 
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